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Prodn. of a waste gas purificn. catalyst comprises (a) mixing 
zeolite, silica sol, ^lununa.sol and water to prepare a slurry; (b) 
"loading the'^sTurryoh a monolithic support and firing; (c) immersing 
the support in a water sohi. of catalyst metal salts, so that the 
original ions of zeolite are exchanged with the catalyst metal ions 
(e.g.. Cu. Cr, CoTNTTFe, Mn, Pt, Pd, Rh. Ce. Ir or Ru). 

ADVANTAGE - A catalyst, which can remove NOx with a higher 
efficiency from car exhaust under an oxygen-rich or fuel-lean 
driving condition, can be provided. Zeolite which has micropores 
having a dia. of several Angstroms comparable to the size of NOx 
molecule selectively adsorb NOx and reduce it by the action of the 
catalyst metals ion-exchanged. (5pp Dwg.No.0/0) 
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Japanese Patent Application 62-292914 (Japanese Patent Laid-open 1-135540) 

Applicants: Toyota Jidosha KK 

Toyota Central Research and Development 

Specification 

1. Title of the Invention 

Process for Producing Catalyst for Purifying Exhaust Gas 

2. Scope of the Claim for Patent 

1) A process for producing a catalyst for purifying an exhaust gas, the process comprising: 

(a) a step of preparing a slurry by mixing zeolite, silica sol, alumina sol, and water; 

(b) a step of firing a one-piece carrier having said slurry which adheres thereto; and 

(c) a step of subjecting zeolite to ion exchange with a metal for a catalyst by 
immersing zeolite in a salt aqueous solution of the metal. 

2) A process for producing a catalyst for purifying an exhaust gas according to claim 1, 
wherein a mixing ratio of the silica sol to the alumina sol is determined so that a Si/Al 
ratio obtained from the silica sol and the alumina sol does not have much difference 
from a Si/Al ratio of zeolite. 

3) A process for producing a catalyst for purifying an exhaust gas according to claim 1, 
wherein the step (c) is performed after the steps (a) and (b). 

3. Detailed Description of the Invention 

< Means to Solve the Problems > 

According to the present invention there is provided a process for producing a 
catalyst for purifying an exhaust gas, the process comprising: (a) a step of preparing a slurry 
by mixing zeolite, silica sol, alumina sol, and water; (b) a step of firing a one-piece carrier 
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having said slurry which adheres thereto; and (c) a step of subjecting zeolite to ion exchange 
with a metal for a catalyst by immersmg zeolite in a salt aqueous solution of the metal. In 
the step (a) m which a slurry is prepared, 30 to 100 parts of a mixture of silica sol and 
alumina sol and 30 to 100 parts of water are preferably mixed with 100 parts of zeolite. 
Further, pH regulator is preferably added to* the mixture so as to have a slurry of pH3 - 6. 

A mixing ratio of silica sol to alumina sol is determined so that a Si/Al ratio 
obtained from the silica sol and the alumina sol does not have much difference from a Si/Al 
ratio of zeolite. Preferably, silica sol is mixed with alumina sol so that the Si/Al ratio of a 
mixture of silica sol and alumina sol is ranging from 1/3 to 3 times of the Si/Al ratio of 
zeoUte. 

An adequate zeolite has a fine pore having a diameter ranging from 5 to 10 
angstrom, which is slightly larger than a diameter of NO, molecule. 

As the aforementioned one-piece carrier in the step (b), there may be satisfactorily 
used a ceramic monolithic carrier having a honeycomb structure. The aforementioned slurry 
can adhere to the carrier by spraying the slurry on the carrier or by immersmg the carrier in 
the slurry. Surplus slurry on the carrier is removed by a compressed air or a vacuum suction 
before the carrier having the slurry is subjected to firing at a temperature of 800" C or lower. 

A metal to be used as a catalyst, which is subjected to ion exchange in the step 
(c), may be a transition metal such as Cu, Cr, Co, Ni, Fe, Mn, or the like, or a noble metal 
such as Pt, Pd, Rh, Ce, Ir, Ru, or the like. Ion exchange is performed by immersing zeolite 
in a water-soluble salt aqueous solution of an aforementioned metal. Such an aqueous 
solution suitably has a concentration of 0.001 - 0.1 mol/1. For example, an aqueous solution 
of copper acetate preferably has a concentration of particularly 0.02 - 0.06 molA (ref. Fig. 2). 
A sufficient temperature of the aqueous solution is 30±10'C. A period of time for the ion 
exchange ranges from 5 to 140 hours, desirably from 40 to 100 hours (ref. Fig. 1). 

According to the process of the present invention, an objective catalyst can be 
obtained in either of two orders of the steps, i.e., an order of steps(a)^(b)^(c) and the other 
order of steps (c)-^(a)->(b). However, the former is preferable because in view of an effect 
of the ion exchange. The reason is that a metal subjected to ion exchange enters by stages 
from an easily exchangeable site to a hardly exchangeable site. For example, as shown m an 
imitated structural figure of Fig. 3, a metal enters in the order of A-^B-^C, and the sites are 
effective in purifying NO, in the order of C->B^A. Therefore, as shown in Fig. 4, a 
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probability that a metal 5 for the ion exchange enters into a highly activated site against NO^, 
is higher when only zeolite particles 1 which are present on the surface of a binder 3 on a 
carrier 4 are subjected to ion exchange than when all zeolite particles including particles 2 
embedded in the binder 3 on the carrier 4 are subjected to ion exchange. Thus, activation is 
improved by the catalyst. 
< Function > 

The surface of a catalyst to be obtained by a process of the present invention is 
covered with zeolite which is subjected to ion exchange with a metal for a catalyst. Zeolite 
has a fine pore having a diameter of several angstrom which equals the size of NO^ molecule. 
Therefore, NO,, is selectively taken in the fine pore. Since an activated site is present in the 
pore because the aforementioned metal is subjected to ion exchange, NO^ which adheres to 
the site is reduced by the metal for a catalyst. 
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